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Eagc  113. 

VI10E  CF  THE  PRELININAE1  STEESS  IN  StSEENDII  CONSTRUCTIONS. 

Era  cf  tech,  sciences  Prof.  S.  A.  II  • y asev  i c h , candidates  of  tech, 
scienaes  N.  S.  Hoskalev,  S.  S.  Mkrchants.:  ISSR,  CSRI  [ - 

Central  Scientific  Eesearch  Institute]  of  tie  structures  in.  V.  A. 
Kucherenko. 

The  specific  special  feature/ (ecu  1 iari ties  cf  suspended 
constructions,  which  include  net  crly  known  by  all  valuable  qualities 
cf  these  systems,  but  alsc  some  shcrtcc uings,  require  of  the 
researchers  of  the  conpretersive  study  cf  this  fora  of  constructions, 
beginning  f r cm  material  and  ending  with  the  whcle  systems.  In  this 
case,  if  we  consider  characteristic  to  usual  suspended  constructions 
kineaatic  variability,  high  value  for  thea  it  acquires  the 
preliminary  stress,  which  raises  the  cc mmor/general/total  rigidity  of 
suspended  systems. 

In  recent  years  in  TsMIICK  ia.  V.  A.  Kucherenko,  were  carried 
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cut  the  co aprehens i ve  experimental-theoretical  investigations  of  the 
prestressed  suspended  ccnstructions.  They  iicluded  the  study  of 
separate  cell/eleaents,  their  juncticn/unit  corrections,  and  also  the 
kbcle  systems  of  the  coatings,  flat/plane  aid 
three-dimensional/space . 

Jn  report  are  given  basic  results  cf  the  conducted 
investigations.  Is  illuminated  the  work  of  larc e-diameter  cables  for 
alternating  loads,  the  friction  claaps,  twc-strip  guy  fa rn /trusses 
and  scae  t hree-dime nsic ra 1 systems  with  static  loads  (radially  guy, 
ccafcined  and  others).  Furthermore,  it  is  ccisiccred  the  role 
preliainary  stress  in  suspended  reeves  as  dtiing  installation,  so 
alec  in  operation,  of  the  making  it  possible  tc  create  in  the  process 
cf  installation  the  specific  intermediate  static  systems  with 
directedly  adjustable  ef f ert/f orces. 

The  investigations  cf  the  prestressed  suspended  constructions 
were  initiated  in  TsNIIEK  i«.  V.  A.  Kucherenko  from  the  study  of 
■echanical  properties  of  cables  with  static  anc  cyclic  loads. 
Investigations  were  conducted  cn  1 arge- dian eter  cables  to  unique 
suspension  bridges  and  tr ansfe r/tr aqsitions , namely:  the  cables  of 
bridge  Erzhebetin  g.  Budapest,  bridge  through  harbor  in  aain  Kiev  and 
a b i id ge-t ransfer/ transit ic r of  the  gas  pipe  through  Aau-Dar'ya 
Fiver, 
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Page  114. 

7he  testing  by  static  lead  underwent  the  channels  of  the  open  and 
clcsed  coiling  of  different  diameters  from  38  < to  70  mu.  The 

specimen/samples  of  cores  were  flocded  in  tie  end  sleeves  with  the 
aid  of  the  alloy  of  TsAK.  First  cords  they  inspected  with  the  aid  of 
extenscmetric  instruments  fer  purpose  cf  de teraination  of  their 
elastic  and  inelastic  drawing,  xodslus  cf  elasticity,  compression  of 
ciaaeter,  creep  of  alley  in  bushings.  Lead  in  this  case  did  not 
exceed  0. 5-0.6  from  breaking  strength.  Then  ccrds  subjected  to 
extension  to  the  rupture  pcint.  The  basic  results  of  static  tests 
f cllowing: 

1)  Aggregate  strength  semewhat  exceeds  standard,  which  is 
explained  by  the  fact  that  the  s'trecgth  of  tires  is  understated  in 
ccmparison  with  real; 

2)  destruction  did  not  occur  rear  bushings  or  because  of 
extraction  from  bushings.  This  speaks  about  sufficient  strength  of 
anchoE  eguipment/d e vices  and  alloy  cf  TsAK; 


3)  locked  ropes  bac  a sodulus  of  defcriaticn  lower  than 


DOC  = 78112500 


F1GE  4 


calculated.  Id  certain  cases  the  ncdulus  of  elasticity  was  stabilized 
cnly  after  50  cycles  of  leading. 


Id  the  second  stage  were  conducted  the  testings  by  cyclic  load. 


In  all  were  tested  26  sasples  cf  locked  repes  54.5  on  and  8 
s pecinen/sa mples  in  diasetei  cf  suspensions  nade  of  the  cables  of 
spiral  coiling  64.5  on  in  diaaetei  fet  a bridge  Erzhebet.  Testings 
were  conducted  in  the  nachine  "Ansler",  estatl ish/installed  into  NIS 
cf  hydroelectric  power  project,  which  reprccucec  load  with  the 
freguency  cf  250  cycles  per  vinute. 


The  specinen/samples  cf  closed  type  cctds  tested  under  oediun 
load  8C  t with  the  amplitude  cf  oscillations  ±1C  t.  .Suspensions 
tested  cn  special  wheel  800  ■■  in  ciaoeter,  around  which  they  were 
heft,  foroing  two  branches.  Load  on  suspensiens  was  140-110  t ±15  t 
in  amplitude. 


In  the  process  of  testings,  they  were  carried  out  tensile 
leasurements  the  strains  cf  cords,  and  alsc  was  record/fixed  the  gap 
cf  individual  wires  as  a result  of  fatigue. 


Rest  interesting  the  following  results: 
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1.  First  10  samples  cf  locked  rcpes  stewed  relatively  low 
durability.  The  breaks  cf  wires  began  already  alter  300  with  thousand 
cycles,  and  toward  the  end  cf  the  testing  it  2 lillion  cycles  in 
ccrds  were  counted  to  1 C—  1 2 breaks  of  wire. 

Face  115. 

Ereaks  they  occurred  mainly  near  bushing.  Tie  basic  reason  for  low 
fatigue  strength  was  incorrect  technclcgy  ci  alloy  pouring,  with 
which  bushing  was  net  preheated.  Furthermore,  htrbenium  itself, 
initially  used,  render/shewed  unsuccessful. 

2.  Passage  to  alley  TsiM  and  system  of  peuring  bushing  , 
accepted  in  Soviet  Union,  ncticeably  raised  quality  of 
spccimen/samples.  The  breaks  cf  wires  in  cctds  became  more  rarely, 
ccctirrcd  they  at  a distance  frem  bushings,  but  4 cords  not  at  all  had 
breaks  for  always  of  testing  - 2 million  cycles. 

3.  Modulus  of  elasticity  cf  ccrds  then  were  not  breaks  of  wire, 
always  retained  its  constant  value  ( 1. 66- 1 . 70«  1 C*  k^/cm2). 

4.  Conditional  fatigue  limit  for  this  lead  conditions  was  55-48 


kg/cm2 
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5.  Heduction  of  specimen/samples  by  transverse  load,  produced 
for  parpose  of  imitation  cf  trarsoiissi.cn  by  cords  of  transverse 
pressure  on  supporting  asseably,  led  tc  sharp  reduction/descent  in 
service  life  and  fatigue  strength.  So,  transverse  reduction  by  the 
force  of  100  t for  the  participation  cf  specimen/sample  80.  co  in 
length,  the  caused  specific  lateral  ccntracticr  or  cord  230  kg/cm2, 
led  tp  the  ccnplete  destruction  of  cords  leng  before  2 million 
cycles.  In  this  case,  all  tie  destructicn  cf  vires  occurred  on  the 
boundary  between  the  squeezed  and  unreduced  sections  of  cord.  And 
this  despite  the  fact  ttat  the  reducing  egu  i poe rt/device  provided  the 
uaiforn  application/appendix  cf  reduction  atd  siooth  transition  to 
the  unreduced  section.  Ihe  conditional  limit  of  fatigue  of  four 
spaciaen/samples,  which  had  reduction,  did  net  exceed  43  kig/cm2. 

6.  Suspensions,  prepared  from  xultistrand  cords  64.5  mm  in 
diaieter  and  tested  by  these  bent  cn  wheel  tOO  am  in  diameter  with 
peak  load  140  t,  obtained  breaks  uairly  on  bent,  bent  section,  which 
fit  closely  to  wheel.  In  2 aillion  cycles  occurred  on  12-14  breaks  of 
specimen/saaple  with  maximua  voltage  23.2  kc/ca2  (referred  to  entire 
sectipn/cut  on  the  average) . 

Investigations  reveal/cetect/exposed  tie  same  range  of  light 
coatings,  the  fluctuations  cf  the  stresses  in  which  can  be  caused  by 
wind  impulsive  load  and  in  which  are  possible  fatigue  effects. 
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Then  were  carried  out  testirgs  of  junctioa/unit  connections  in 
ccnnecticn  with  cable  const ructic ns . 

The  purpose  of  the  work  was  the  develcpsent  of  the  assemblies  of 
cable  farm/truss  and  checking  their  reliability.  The  formulation  of 
the  prcblem  was  caused  by  the  fact  that  to  the  assemblies  of  cable 
farm/trusses  with  unbalanced  loads  affect  the  large  in  value  shearing 
forces.  But  for  of  perceiving  them,  it  is  necessary  to  ensure 
sufficient  communicaticn/ccnnecticc  between  the  assemblies  and  the 
stressed  cable.  But  since  this  com ■ unic atic r/cc nnection  depends  not 
crly  cn  the  amount  cf  fcrce,  which  clamps  cable  in  connection  but 
also  from  the  coefficient  cf  friction  between  them,  or  inasmuch  as 
with  an  increase  in  the  transverse  reduction  by  cable  by  clamp 
grow/rises  the  danger  of  its  break  in  clamp  with  alternating  loads, 
as  this  was  shown  in  the  prcceding/ftewious  testings  of  separate 
cables,  in  assigned  mission  was  natural  search  for  the  largest 
possible  increase  in  the  resisting  forces  tc  the  shift/shear  between 
clamps  and  cables  under  the  minimus  reducing  force.  Tests  were 
carried  out  with  lamellar  clamps  120  mm  in  leng,  made  from  steel  of 
brands  St. 3 aqd  St. 45  with  smocth  and  corrugated  internal  surface  on 
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the  cables  of  spiral  ccmmun ication/ccnnect icn  with  a diameter  of 


31.5;  38.45  n,  and  alsc  stranded  cable.  Tie  shift/shear  of  clamps 
was  realize/accomplished  by  hydraulic  jacks,  stress  force  by  a 
belt-dynamometric  key/wrench. 


Is  a result  it  was  revealed,  that  the  cianeter  of  cab<le,  the 
fern  <ff  coiling,  the  trademark  of  steel  of  clasp  (its  hardness)  do 
net  have  noticeable  effect  cn  the  \alue  of  the  coefficient  of 
frict^cn.  Testings  showed  the  sufficiently  significant  magnitude  of 
an  incidence/drop  in  the  fricticnal  forces  kith  the  elongation  of 
cable  with  an  increase  in  it  of  the  e f f ert/ tcrce . to  avoid  this  is 
pcssitle  raising  ccipressicr  of  cable  or  increasing  the  coefficient 
cf  friction.  As  it  was  nctec  abeve,  Ihe  streng  reduction  of  cable  is 
undesirable. 

Fcr  an  increase  in  the  fricticnal  forces  the  surface  of  the  part 
cf  the  clamps,  which  adjcics  the  cable,  it  tas  aade  corrugated,  that, 
hewever,  did  ijot  give  the  effective  results.  Another  part  of  the 
clamps  was  made  with  fricticnal  liriegs,  lead  and  bilateral  emery.  It 
was  establish/installed  that  the  applicabicc/use  of  lead  packing  also 
is  barely  effective.  Emery  packing  lead  to  an  increase  of  the 
ccefficient  of  condition!  fcicticv  2.5  tiaes  in  comparison  with 
smeeth  steel,  i.e. , to  C.66.  (Here  and  I»  - 

respectively  shearing  fcrce  and  total  stress  force  of  the  bolts  of 
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clamp).  These  linings  ate  simple,  convenient  and  can  be  recommended 
for  time/temporary  type  ccnstructic qs. 

Fage  117. 

In  even  larger  effect  was  obtained  during  plctting  on  the 
contact  surfaces  of  epoxy  glues,  especially  during  the  use  as  filler 
cf  corundum  or  guartz  sand  (last/latter  trie,  scmewhat  less  was 
effective).  Such  clamps  maictain/withstcod  shearing  forces  5.5  times 
greater  than  without  glue. 

Following  development  and  in v esti gat ic r of  separate 
cell/elements  and  elements  cf  suspended  co r s t ructions  carried  out  the 
studies  of  the  whole  systems  bcth  cf  planes  and 

three— dimensional/space,  including  theoretical  developments,  and  also 
testings  of  large-size  ocdels. 

fine  Of  the  purposes  cf  the  test  was  the  investigation  of  the 
rcle  cf  the  preliminary  stress  of  suspended  systems,  possibility  of 
the  regulating  of  the  stresses  in  carriers.  The  preliminary  stress  in 
suspended  systems  makes  it  possible  to  trine  together  and  for  the 
minimum  kinematic  displacement/movenents,  i.e.,  to  considerably 
decrease  main  disadvantage  in  the  flexible  constructions.  Their 
second  designation/pur pcse  is  a re  duct icn/d« see rt  in  the  amplitude  of 
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the  oscillation/vi braticns  cf  the  stresses,  caused  by  time/temporary 
load.  The  aaplitude  of  the  cscilla ticn/ vib ratic | of  stresses  A,  for 
example  in  string,  is  determined  f tci  dependence  where  K - 

parametric  coefficient;  ratio  cf  preliminary  stress  of  string  to 

calculated;  AP  - the  frequently  repeated  lead,  which  leads  to 
fatigae;  P - calculated  static  loac. 

The  correctly  assigned  cne  multistage  preliminary  stress  makes 
it  possible  to  make  constructions  cf  coatings  icre  light/lung  and 
simultaneously  raises  their  durability  and  service  life. 

First  was  studied  circular  into  panel  model  as  frameworks  of 
which  served  the  two-flange  radially  arranged/lccated  flat/plane 
systems  (but  in  figure),  attached  cn  external  carrier  ring  and 
intersecting  in  center.  Different  combinations  cf  loads  caused  in  the 
system  of  effcrt/fcrce  and  strain,  cr  the  whole  the  well  confirmed 
calculation  formulas.  Interesting  was  the  study  of  the  effect  of  the 
preliminary  stress  with  increase  in  which  the  kinematic 
displacement/movements  cf  suspended  system  were  decreased.  Variations 
with  the  flexural  rigidity  cf  ring  shewed  that  this  rigidity  can  be 
considerably  decreased,  since  prest cessing  tea  1 ize/accompl ished  in 
twc-flange  systems,  leads  to  the  fact  that  they  themselves  possess 
high  resistivity  during  a change  in  the  distance  between  supports 
and,  therefore,  will  redistribute  well  loads  without  the  noticeable 
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strains  of  carrier  ring. 

Pace  118. 

By  the  increase  of  prestressi  r.gs  it  war  pcssible  to  noticeably 
raise  the  stability  of  coating,  and  al$c  the  stability  of  index 
ccntoar,  which  made  it  possible  to  utilize  icr  it  high-strength  steel 
and  a simple  tubular  secticc/cut. 

Then  it  was  carried  cut  study  cf  the  real  work  of  the 
prestressed  guy  fam/trcsses  with  upper  carrying  belt  and  vertical 
suspensions  for  purpose  cf  compilation  cn  tie  t asis  of  the  conducted 
investigation  of  r ecomnendatic ns  regarding  calculation  and 
ccnstruction  cf  data  ccrstr ucticn. 

Basic  partly  of  these  investigations  was  testing  for  static  load 
cf  tvg  versiens  of  the  large-size  icdels  of  guy  farm/trusses 
flight/spars  on  30  m,  which  were  differing  the  from  each  other  by 
construction  of  the  neutral  assembly  (see  b cn  figure). 

Testing  farm/trusses  was  carried  out  fer  lead  1000  kg/  running 
meters  In  intensity  a,  applied  by  separate  stages  on  0.3-Q.6  t and 
according  to  fifteen  different  patterns,  including  the  evenly 
distributed  on  entire  flight/span  and  cne-*ay  of  load,  and  also 
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concentrated  and  different  combinations  of  tbei. 

Are  most  interesting  the  following  results: 

.1.  The  connection  cf  belt/zones  at  midpoint,  which  impedes  their 
mutual  horizontal  displacement,  ncticeatly  raises  the  rigidity  of  guy 
farm/trusses  with  unsymietric  load.  So,  with  cnc-way  load  by 
tiae/temporary  distributed  load  for  the  fari/trcss  of  the  first 
version  (with  the  disccrnected  belt/acnes)  vertical 

displAcement/mo vements  exceed  similar  values  for  the  second  version, 
with  the  connected  fcelt/zcnes. 

2.  Analysis  of  graphs  cf  vertical  sagging/deflections  of 
farn/trusses  from  action  cf  concentrated  fcxces  showed  real 
possibility  of  this  load.  Eut  in  this  case  in  erder  to  avoid  the 
introduction  of  the  supplementary  distributing  struts,  it  is 
expedient  to  arrange/locate  these  forces  on  those  sections  of  the 
farm/trusses  where  they  cause  the  siallest  sagging/deflections.  In 
the  farm/truss  of  the  first  version,  such  sections  are 
arrange/ located  in  the  middle  flight/span,  else,  near  supports.  In 
the  farm/truss  of  the  second  versica  - in  the  thirds  of  flight/span, 
it  is  nearer  to  supports. 
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3.  Comparison  of  experimental  and  theoretical  values  in  essence 
confirmed  correctness  of  procedure  cf  calculation  of  two-flange  guy 

f aru/trusses  accepted,  which  was  with  us  recommended  for  further  use 
in  designed  practice. 

4.  Testings  showed  alsc  reliatility  of  structural  solutions  of 
assemblies  of  guy  faro/trusses  accepted,  developed  and  investigated 
earlier. 

5.  Preliminary  stress  of  system  significantly  decreased 
kinematic  displacement/ movements  with  unbalsnccd  loads,  in  particular 
for  version  with  disconnected  belt/zcnes. 

Thus,  together  wit!  the  connection  of  assemblies  appears 
possibility  to  achieve  stability  by  the  increase  of  variable 
voltages. 

The  second  the  studied  system  was  a cable-girder  orthogonal  grid 
(96  in  figure).  Such  systems  can  be  used  in  the  coatings  of 
rectangular  plan/layout.  Filaments  will  bear  their  load,  the  cross 
beams  are  distributors,  furthermore,  the  ends  cf  the  beams  are 
fastened  on  supports  so  that  in  them  can  appear  the  negative  vertical 
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reaction.  If  the  ends  of  the  beams  are  tightened  and  to  their 
supports,  then  because  cf  the  flexural  rigidity  of  beams  it  is 
possible  preliminarily  tc  strain  entire  system. 

Prestressed  cable-  girder  network  render/showed  very  rigid, 

strains  in  comparison  with  the  freely  hanging  filaments  decreased 

several  tines.  Coating  render/showed  suitable  for  organizing  the 

light/lung  suspension  transport.  From  the  unsymetric  relative  to  the 

filaments  cf  loading  effective  stabilizer  render/shoved  the 

transverse  horizontal  farm/truss,  formed  of  twe  adjacent  beans  of  the 

systems  of  those  connected  by  grid/cascade.  This  farm/truss  decreases 

horizontal  displacement  of  filaments  to  the  side  of  load.  The  shear 
r.._  truss__i 

forces  of  farm/^it  transfers  tc  vertical  ccnmuc ication/con,nect ions, 
art ange/located  in  the  plane  of  supports. 

Cable-  girder  systems  possess  a series  cf  the  advantages  main 
from  mhich  - rigidity  and  simplicity  of  performance.  In  our  opinion, 
such  systems  must  find  their  place  in  building. 

Page  120. 

The  third  system  which  was  studied,  "Gipar"-  a coating  in  the 
fern  of  hyperbolic  paraboloid  on  square  plat/layout.  From  the  usual 
draw  strings  of  "Gipar"  it  differed,  by  the  fact  that  instead  of 
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[paired  ?]  cep vex  filaments  us  were  suggested  the  flexible  arches, 
capable  of  working  on  ccmpressicn  (£  ig  figure).  As  a result  in  the 
index  contcur  of  this  system,  do  net  appeal  the  bending  moments  from 
'ull  lead.  It  is  real/actual,  guy  is  drawn  cut  cutline/con  tour  inside 
building,  but  this  impede  arches.  Furthermore,  arches,  possessing 
flexural  rigidity,  are  the  stabilixer  cf  system.  On  model  was  studied 
tfa«  deformation  of  system,  and  alsc  the  ability  of  the  flexible 
arches,  fastened  with  filaments,  tc  retain  stability.  System  turned 
cut  to  be  very  light/lurg,  rigid.  Arches  favorably  to  make  rare, 
after  concentrating  rigidity  in  the  smaller  tumher  of  cell/elements, 
rigidity  render/shewed  highly  useful,  alsc,  in  cutline/contour,  since 
increased  the  adaptability  cf  system,  the  stability  of  very  arches  of 
coating.  The  regulating  of  stresses,  accomplished  by  the  stretching 
cf  filaments,  made  it  possible  to  raise  the  stability  of  arches. 

The  following  studied  pattern  was  cruciform  filament-arc 
coating.  System  represents  by  itself  twe  diagonally  directed  arches 
with  those  suspend/hung  tc  them  alcpg  perimeter  by  threads  {f  in 
figure).  Construction  was  obtained  by  outwardly  braceless,  needing 
vertical  supports  only  the  angles  cf  the  overlapped  location.  In  this 
case,  the  coating  can  have  almost  ary  plaafcrm,  have  any  quantity  of 
salieit  angles.  Model  for  the  study  of  system  was  made  square,  since 
this  fern  best  corresponds  tc  real  buildings.  Since  the  arches, 
running,  a total  of  two,  they  are  cbtained  powerful,  which 
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facilitates  the  prcblea  of  imparting  tc  the*  tie  stability.  The 
filaments  which  serve  as  if  tightecings  of  aretes,  themselves  form 
entire  expanded  surface  of  coating. 

In  cruciform  systei  were  investigated  aaicly  the  stability  of 
arched  cross  pieces  and  tfceir  dt-f  c r nation,  feeding  from  plane  with 
nonuniform  loading. 

System  showed  itself  very  light/lung  ard  durable,  suitable  to 
the  overlap  cf  the  largest  f light/s  pans,  anc  at  the  same  time,  as  it 
is  interesting  to  note  that  making  it  possible  to  have  pure/clean 
space  on  entire  perimeter. 

Cage  121. 

Cross  pieces  are  best  to  develop  it  vertical  plane  in  order  to 
increase  the  resistivity  cf  arches  with  noneguilibriun  load.  In  order 
tc  ensure  the  stability  of  arches  free  plane,  it  is  better/best  in 
all  as  filaments  to  use  prelisinarily  stressed  high-strength  steel 
strings.  By  the  way,  this  prestressing  will  free  from  the  need  for 
giving  to  system  any  supplementary  form  of  stabilization. 


The  regulating  of  the  stresses  was  realized  in  the  cross 
■csbrane/diaphragm-arched  ccating  cf  pavilicr  with  size/dimensions 
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30x30  a,  erected  in  the  athletics  ground  ot  tte  stadiua  of  N0ynaioN 
in  Roscoh.  The  tension  of  sleet  diephragn/mtmtr ene  along  the 
diagonally  arranged/located  arches  nade  possible  to  include/connect 
the  significant  part  of  the  secticc/cut  of  ciap hr aga/nenbrane  in  the 
work  cf  arches  not  only  fcr  elongation,  but  also  for  coapressicn  of 
the  herding,  appearing  in  arch  frci  cne-waj  lead. 


At  this  crucifora  system  has  variety  tith  support  in  center.  The 
special  feature/peculiarity  cf  this  variety  was  new  possibility  to 
have  a building,  standitg  cr  ere  point  in  hhich  unlike  ten;t  or 
unfcrella  of  constr uctio r.  along  periaeter  they  are  arrange/located  at 
laxiaaa  altitude,  uhich  is  profitable,  for  example,  during  building 
of  hangars,  hot-houses,  commercial  centers,  etc. 


Fclloeing  froa  the  studied  systeas  were  rationally  guying 
systeaa  ( ^ in  figure),  aaking  it  possible  ccapletely  eliminate  froa 
flight/span  coapressicn  aethers,  also,  at  the  sane  tine  have 
rectilinear  ncaent-less  index  contcur.  In  this  system,  similar  to 
tent  coating,  easily  it  is  erganixed  drain.  Systea  aakes  it  possible 
to  have  a support  to  fours  ar.d  eve?  to  two  points  in  angles.  In  these 
systeas  was  studied  the  kinematic  strain  of  circuit  elements,  forming 
in  plan/layout  sguare,  the  transformation  cf  sguare  into  rhoab  and 
parameters  of  filaments  and  tightening,  ensiling  minimum  " rhoabizing" 
cf  supporting/reference  sguare. 
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On  the  figure  (see  3)  is  shown  one  additional  new  pattern  of 
suspended  coverings,  investigated  in  TsNIISK  if.  V.  A.  Kucherenko. 
These  are  the  combined  outwardly  biaceless  system  on  square 
plan/layout,  used  Lenpromst roy Froy ekt  in  the  project  of  the  coating 
of  the  aain  commercial  hall  of  Krasnoyarsk  larket  with  size/diaension 
42x42  a.  The  span  construction  of  this  coating  consists  of  the 
combination  of  five  radial  guying  systess  - by  cne  central  and  four 
angular,  divided  by  the  flat/plane  carrier  ring,  inscribed  into  the 
plan/layout  of  the  overlapped  area. 

Page  122. 


For  purpose  of  the  development  cf  reccmendations  regarding  the 
planning  of  the  coating  indicated  iq  institute,  were  carried  out  the 
ccaprebensi ve  studies  of  the  new  systen,  including  a whole  series  of 

i 

the  prcbleas  aain  of  which  consisted  cf  followitg: 


1)  the  study  of  the  real  wcrk  of  -new  systei  during  a change  in 
its  design  diagraa,  and  also  the  separate  cell/cleaents  at  the  stage 
cf  installation  and  operation  (study  "purely"  guy  systen  with  the 
packed  plate/slabs,  but  also  the  single  shell,  forned  after  packing 
cf  plAte/slabs  and  aonolithization  cf  interplatc  welds); 
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2)  the  development  of  the  procedure  of  calculation  of  coating 
and  its  ce  11/elements  at  different  stages; 

3)  the  development  of  the  netted  cf  the  formation  of  the 
■cnclithic  shell  of  the  increased  rigidity. 

The  conducted  investigation  included  tie  theoretical  and 
experimental  part  and  was  accomplished  cn  large-size  model. 

Here  obtained  the  following  results: 

1.  Is  developed  the  sufficiently  pimple  procedure  of  calculation 
cf  coating  at  different  stages  cf  its  verk.  simplification  in  the 
calculation  is  realized  because  of  the  separation  of  coating 
according  to  structural/design  sigr/criter ion  to  the  calculation  of 
central  agd  angular  parts  taking  into  account  tleir  mutual  effect. 

7he  obtained  experimental  data  confirmed  it  essence  the  design 
considerations  accepted. 

2.  Is  revealed  advisability  cf  transforming  guying  system  into 
■cnclithic  suspended  shell  when  substantially  decreased  deformation 
cf  system,  and  was  noted  discharging  carrier  ring. 
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3.  Is  revealed  advisability  of  inclusion  into  joint  operation 
kith  guy  system  of  flooring  slabs,  for  which  it  is  necessary  to 
ensure  appropriate  reinforcement  of  shell,  furthermore,  is  Bade  an 
alsc  ihcle  series  of  structural/design  recommendations 
(equipment/device  of  supplementary  supports  for  a ring  in  the  places 
of  its  contact  with  on-hoard  cell/e lenerts,  ccrstruction  of  the 
coupling  of  different  parts  of  the  shells,  etc.). 

4.  For  preservation  of  shell  from  its  cracks  it  is  necessary  to 
make  that  prestressed.  In  institute  it  has  developed  and  it  is 
experinentally  tested  one  of  the  possible  methods  of  prestressing  of 
the  shells,  having  the  surfaces  of  the  negative  Gaussian  curvature 
ensuring  their  solidity  and  the  increased  rigidity  with  different 
leads. 

Page  123. 

Recently  in  institute,  it  is  developed  and  now  is  investigated 
alsc  a whole  series  of  the  new  prestressed  guy  systeas  whose  large 
part  is  fulfilled  cn  rectangular  plan/layout.  For  example,  the  systen 
where  the  spacing  forces  fren  guy  farn/trasses  are  not  caused  the 
high  bending  nonents  in  the  rectilinear  cell/elcnents  of  index 
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ccntoir  because  of  the  inclusion  irtc  the  work  cf  the  suppleaentary 
stiffening  joints,  working  together  with  guy-sets  or  curvilinear  and 
flex-less  with  the  basic  fcra  cf  leading  by  the  cell/eleme nts  which 
receive  in  essence  the  thrust  cf  guy  f ara/trusses  (Fig*  11,  j). 

All  patterns  as  a whcle  considerably  expand  the  field  of 
application  of  light/lurg  suspended  reeves,  they  make  it  possible  by 
comparatively  simple  resources  to  cverlap  very  significant 
flight/spacs  and  to  successfully  compete  with  traditional  coatings 
with  the  usual  flight/spans  of  indcstrial  ard  civil  buildings. 

As  a result  of  investigations,  were  cciprised  the 
reccaaendaticns  regarding  construction  and  calculation  of  different 
ce ll/«leae nts  and  systems  cf  the  prestressed  guy  constructions,  which 
anst  contribute  to  the  even  more  wide  application  of  these 
pragressive  forms  of  ccnst ructions. 
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